Modulation of matrix metalloproteinase-9 in hepatic stellate cells by three-dimensional type I collagen: its activation and signaling pathway.
Background/AIMS: Hepatic stellate cells (HSCs) play a key role in the production and degradation of extracellular matrix (ECM) in the liver. In the present study, we investigated the interaction between ECM and HSCs in vitro with emphasis on the modulation of matrix metalloproteinases (MMPs) by ECM. METHODS: Freshly isolated rat HSCs were cultured in several conditions on type I collagen- or matrigel-coated dishes, on thick matrigel or in three-dimensional type I collagen (3D-gel), and MMPs expression in HSCs was examined. In addition, activation and signaling pathway of MMP-9 expression modulated by 3D-gel in HSCs were examined. RESULTS: Increased expression of MMP-3, -9, -13 and -14 was markedly detected only in the 3D-gel-treated HSCs. Zymography demonstrated that only 3D-gel-treated cells showed active gelatinase activity of MMP-9 at 82 kDa. MMP-9 expression was inhibited by neutralizing antibody against integrin alpha2beta1, tyrosine kinase inhibitors, or MEK1,2 inhibitor PD 98059, but not by p38 inhibitor SB 203580. Western blotting also showed phosphorylated p38, ERK1,2, and JUN/SAPK was quickly induced in HSCs by 3D-gel. CONCLUSIONS: MMP-9 expression and activation is induced in HSCs by 3D-gel and this observed collagen-dependent induction of MMP-9 requires ERK1,2 activity.